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Attenuation or termination element having a coaxial 
structure for radiof requency electromagnetic waves 

5 The invention relates to an attenuation or termination 
element having a coaxial structure for radiof requency 
electromagnetic waves, having at least one resistive 
part, which is positioned in the outer conductor and 
has at least one connection to an inner conductor part. 

10 Such attenuation elements have long been known. For 
example, US 3,227,975 shows an attenuation element for 
the non-adjustable attenuation of electromagnetic waves 
which has a dielectric, plate-like carrier which is 
arranged in a cylindrical outer conductor. This 

15 dielectric carrier is located between two inner 
conductor parts. A film of resistive material is 
applied to the carrier. One difficulty associated with 
such an attenuation element is the dissipation of the 
heat from the resistive part . In particular at high 

2 0 powers, high temperatures may in this case result which 
are undesirable. In addition, the production costs are 
relatively high, in particular if a high degree of 
precision is required. 



25 US 3,260,971 has disclosed an attenuation element in 
which a part is provided as the carrier for the 
resistor which has, in cross section, the form of a 
wheel and has a hub in the form of a roll which 
likewise forms a carrier for resistive areas. The 

3 0 production of such a carrier and, in particular, the 
application of the resistors is in this case relatively 
complex. In particular, it is barely possible in this 
case to apply the resistors by means of screen printing 
or photolithography, as is in many cases desirable and 

3 5 favorable in terms of costs. 



The invention is based on the object of providing an 
attenuation or termination element of the type 
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mentioned which can be produced more cost-ef f ectively 
and yet with *a high degree of precision. 

The object is achieved in the case of a generic 
5 attenuation or termination element by the resistive 
part being produced from at least two separately 
produced, plate-like parts. With the attenuation or 
termination element according to the invention, the 
resistive part thus comprises at least two plate-like 
10 parts . Prior to assembly of the plate- like parts, 
circuits are applied to them in a cost-effective 
manner, for example by means of screen printing or 
photol i thography . 

15 In accordance with one development of the invention, at 
least two plate-like parts are arranged so as to form a 
cross in cross section. This makes possible an 
attenuation element or a termination with eight 
circuits. Since, as mentioned, the plate-like parts are 

20 preferably provided with the circuits prior to 
assembly, these eight circuits can be applied in a 
cost-effective manner, for example by means of screen 
, printing or photolithography. Such a cross -shaped 
arrangement makes possible particularly favorable and 

25 precise positioning of the carrier in the interior of a 
cylindrical outer conductor. Since the heat can be 
emitted to all sides, a high level of heat dissipation 
from the resistive circuits is possible. Given the same 
power, lower surface temperatures are thus produced. 

3 0 The life of the attenuation element can thus be 
extended. It is also advantageous that the coaxial 
structure in the region of the attenuation element or 
termination element is essentially maintained and, as a 
result, fewer reflections are produced than in the case 

3 5 of a planar structure. 



In accordance with one development of the invention, at 
least one inner conductor part is provided with slots 
at the front for the purpose of receiving the resistive 



WO 2004/023596 - 3 - PCT/CH2003/000590 

part, the slotted region being formed in cross section 
so as to correspond to the cross section of the 
resistive part . The inner conductor part may then be 
pushed onto the carrier during production and is 
5 preferably connected to conductive layers which are 
applied to the carrier. If, for example, eight circuits 
are provided, in this manner the inner conductor can 
now be electrically connected directly to all of these 
eight circuits, for example by being plugged on or 
10 soldered. 

In accordance with one development of the invention, 
the plate-like parts are inserted, in each case with an 
outer edge, in a respective groove in the inner side of 

15 the outer conductor. This makes it possible to center 
the resistive part in the inner conductor particularly 
accurately. In addition, the plate- like parts can be 
connected in these grooves to the outer conductor by 
means of soldering. However, this is not absolutely 

20 necessary since the plate-like parts can be fixed in 
the grooves in principle in an interlocking manner. 

The attenuation element is suitable, in particular in 
measurement technology, for power protection for 
25 measuring heads or other measuring devices. 

Exemplary embodiments of the invention will be 
explained in more detail below with reference to the 
drawing, in which: 

30 

figure la shows a schematic of a view of a partially 
sectioned attenuation element, 

figure lb shows a schematic of a view of a partially 
35 sectioned termination element, 

figure 2 shows a section through the attenuation 
element along the line II -II in figure la, 
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figure 3 shows a schematic of a three-dimensional view 
of a carrier having eight circuits and an 
inner conductor part, and 

5 figure 4 shows a schematic illustrating the joining of 
two plate-like parts. 

The attenuation element 1 shown in figures 1 and 2 is 
provided for radiof requency electromagnetic waves of, 

10 for example, 4 0 GHz and serves, for example in 
measurement technology, for protecting a measuring 
device- It is produced so as to have a coaxial 
structure and has a hollow-cylindrical outer conductor 
2 which has four grooves 6 in one inner side 2a as 

15 shown in figure 2, a resistive part 3 being inserted in 
said grooves 6. 

The resistive part 3 comprises at least two plate-like 
parts 4 and 5 which each have a dielectric plate 4a and 

2 0 5a, respectively, to both sides of which circuits 4b 

and 5b, respectively, are applied. The dielectric 
plates 4 and 5 are made of, for example, ceramic or 
another suitable dielectric. The circuits 4b and 5b, as 
well as the further six circuits which are hidden in 
25 figure 3, are applied to dielectric plates 4 and 5 in a 
manner known per se, for example by means of screen 
printing or photolithography. The plate- like parts 4 
and 5 thus form so-called wafers, whose production is 
known per se. 

30 

The resistive part 3 is connected to two inner 
conductor parts 7 and 8 which are arranged opposite, 
are in the form of bolts or pins and are each provided 
at one end 7a and 8a, respectively, with cross- shaped 

3 5 slots 8b. As shown in figure 2, these slots 8b form 

four symmetrically arranged fingers 8c which engage in 
the resistive part 3. These fingers 8c are each 
connected to two conductor layers 9, in particular by 
means of soldered joints 10. The connection of the 
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inner conductor parts 7 and 8 to the resistive part 3 
may also be a mechanical one, for example by means of 
clamping. As can be seen, each inner conductor part 7 
and 8, respectively, is connected, in particular 
5 soldered, to each of the eight circuits. Each of the 
eight circuits thus has a dedicated electrical contact. 

As shown in figures 3 and 4, the resistive part 3 
comprises two separately produced, plate -like parts 4 

10 and 5. The plate-like parts 4 and 5 comprise, as 
explained above, the dielectric plates 4a and 5a, 
respectively, the eight circuits applied (which are not 
shown in figure 4) , as well as the conductor layers 9 
and 19, respectively. Each plate-like part 4 and 5 is 

15 also provided with a central slot 12 and 13, 
respectively, the width of these slots 12 and 13 
corresponding to the thickness of the plate-like parts 
4 and 5, respectively. For assembly purposes, the 
plate-like parts 4 and 5 are plugged together in the 

20 direction of the arrow 14, as shown in figure 4. The 
slots 12 and 13 in the process thus each receive the 
other part 4 and 5, respectively. If the plate-like 
parts 4 and 5 are plugged together, they form the 
arrangement shown in figure 3 in which the plate- like 

25 parts 4 and 5 are perpendicular to one another, as is 
illustrated. In principle, the plate-like parts 4 and 5 
can be slightly offset in the axial direction. In 
addition, a design is conceivable in which more than 
two plate-like parts 4 and 5 are assembled. 

30 

The conductor layers 9 and 19 serve to connect the 
inner conductor part 7. As already explained, the 
connection can be made using soldered joints 10 or by 
means of mechanical clamping. With the arrangement 
35 shown in figure 3, only one inner conductor part 7 is 
provided. If a second inner conductor part 8 is 
provided, as shown in figure 1, the plate- like parts 4 
and 5 are correspondingly provided with further 
conductor layers 9 and 19. 
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The resistive part 3 is inserted in the inner conductor 
2, this inner conductor 2 being centered and aligned 
precisely in the grooves 6. The resistive part 3 is 
5 preferably connected in the grooves 6 to the outer 
conductor 2 by means of soldered joints 11. The inner 
conductor 3 is thus connected to the outer conductor 2 
at four points, which makes possible the effective heat 
dissipation mentioned. The heat produced in the 

10 resistive part 3 can thus be dissipated in a plurality 
of directions into the outer conductor 2 . The centering 
of the resistive part 3 in the four grooves 6 permits a 
relatively high tolerance in the width of the electric 
plates 4a and 5a. Since the plate-like parts 4 and 5 

15 can be produced prior to assembly, the application of 
the circuits 4b and 5b is possible in a manner known 
per se and in a cost-effective manner by means of 
screen printing or photolithography. The production of 
the electric plates 4a and 5a is likewise possible in a 

2 0 cost-effective manner by means of cutting using a laser 

beam or by means of stamping, for example. 

The termination element 1' shown in figure lb has 
essentially the same design as the attenuation element 
25 1, but has only one inner conductor part, and, on the 
resistive part 3', the circuits 4a' and 5b' and the 
circuits which cannot be seen here are correspondingly 
routed to the outside. The termination element 1' 
serves the purpose, for example, of preventing radiated 

3 0 emissions or of eliminating irregularities. 

Attenuation elements 1 may also be arranged one after 
the other in series, and a termination element 1' may 
be connected after one or more attenuation elements 1 . 
35 The heat emission can thus be distributed over a 
plurality of elements. 



